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The IRI (the International Research Institute for Climate and Society) @CuU

@ How can we get the knowledge benefit from recent
advances in climate science and observation

...into climate sensitive development sectors...

...to more effectively manage the associated risks
affecting vulnerable populations?

EWS ~> CRM ~> CCA




FEWS
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The project life cycle.......

A ‘three year’ project

o Began Sept 2006
o Dueto end Aug 2009

|||]|::> 2 No-cost extension until end of 2009

JRI




Current Context .....

...... high Climate-Health profile:
o 2007 IPCC 4th Assessment Report
o 2008 WHD & Special Resolution 615t WHA
o 2009 World Climate Conference (WCC3)
o 2009 GEO H&E (2)

o ~> 2009 COP-15/MOP-5 (UNFCC-Negotiations)



Context - Climate and Health.....

Climate may impact on health through a number of mechanisms

directly through major storms, cold or heat stress —
aggravating conditions such as heart and respiratory disease,

- and indirectly, for example through:
a) drought-food security (nutrition/immumo-suppression)

b) water source quality and water-borne disease
c) infectious disease

These last 3 issues implicated in an estimated 10-15 million
child deaths per year in Africa alone...... MDGs, etc.....



The DSS........

Applied Sciences Program Approach to Integrated System Solutions
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Climate and Health ...... Using cimato o prodiat

Using Climate to Predict Infectious Disease
Epidemics.

Diseases Inter-annual Sensitivity  Climate

include: variability: ~ to climate*: variables:

Influenza KKK * x (<T)

Meningitis KK ' x >T,<H (>R)

L eish L w . (>T>R) .. bacterial, viral and

eishmaniasis : orotozoal, .

R.V. Fever * k% * *k >R (<T) ..other candidates, e.g
some respiratory and

Cholera * K kK K * K kK K >T) pulmonary diseases,
allergies, cancers, etc.

Malarla * % % % % * % % % % (>R TH) nOtyet |nCIUded
... must remember

Dengue ok ox K * o x (>R,T,H)  socio economic factors

very important...



Distribution of malaria (a Tropical Disease ?)
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Ml s Hay, et al. 2004

Where malaria is not adequately controlled — climate largely determines
the seasonal endemicity and epidemicity of malaria



Climate and endemic malaria ....

Due to poor epidemiological data in sub-Saharan Africa — climate/env.
data often used to help model and map the distribution of disease.
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Based on long-term averages - information
relevant to seasonal control calendars....



Climate and epidemic malaria ....

Fainfall Anomalies
in
LZoneswith Malaria Epidemic Potential
January 1 - 10, 2009
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Rainfall anomalies...useful information
for desert fringe epidemic malaria ... e.g.
Botswana
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Month WASP

W consideration when ~ :
| establishing baselines !l -

Impact of climate trends....

..or long-term anomalies (e.g. Sahelian rainfall 1930-2007)
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<endemicity (Faye et al 1995) >endemicity (Molesworth et al 2003)

>epidemicity (Mouchet et al 1996) >extension of ‘Meningitis Belt’

Il Very important
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http://iridl.ldeo.columbia.edu/expert/SOURCES/.NOAA/.NCDC/.GHCN/.v2beta/IWMO/lon/%28-20%29%2840%29masknotrange/SELECT/IWMO/lat/%2810%29%2820%29masknotrange/SELECT/IWMO/1/index/.prcp/T/%28Jul 1930%29%28Sep 2005%29RANGE/T/3/boxAverage/T/12/STEP/0/mul/1/add%5BT%5Dsum/76/masklt/SELECT/.prcp/T/%28Jul 1930%29%28Sep 2005%29RANGE/T/3/boxAverage/T/12/STEP/dup%5BT%5Daverage/sub%5BIWMO%5Daverage/prcp_anomaly/DATA/-50/50/RANGE/figviewer.html?my.help=more+options&map.prcp.units=mm&map.prcp.plotlast=50&map.url=dup+T+fig-+colorbars2+-fig&map.domainparam=+/plotaxislength+432+psdef+/plotborder+72+psdef+/XOVY+null+psdef&map.zoom=Zoom&map.prcp.plotfirst=-50&map.T.plotfirst=0000+1+Jul+1930&map.T.units=months+since+1960-01-01&map.T.calendar=360&map.T.plotlast=2400+30+Sep+2005&map.plotaxislength=432&map.plotborder=72&map.fnt=Helvetica&map.fntsze=12&map.XOVY=auto&map.color_smoothing=1

Demand for integrated early warning systems ...

Integrated MEWS gathering cumulative evidence for early and
focused epidemic preparedness and response
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Planning and Preparedness

Prevention and Response




Demands for evidence-based health policy

Before using climate information in routine decision making
health policy advisors need:

Evidence of the impact of climate variability on their specific
outcome of interest, and

Evidence that the information can be practically useful within
their decision frameworks, and

Evidence that using climate information is a cost-effective
means to improving health outcomes.

.......... a case study >>>>>>



MEWS in Botswana....
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Vulnerability monitoring | -

Example in practice: Botswana ...

Routine assessment of drug efficacy in sentinel sites,
susceptibility of the vector to insecticides, coverage of IRS
achieved each season

Regular assessment of drought-food security status from SADC
Drought Monitoring Centre - disseminates the information to the
epidemic prone DHTs

Recognises need for extra vigilance among its most vulnerable
groups, including those co-infected with HIV, TB, etc.



Seasonal Climate Forecasting pmm mw we [N

Example in Botswana

..... SCF offers

good opportunities for planning and e

preparedness. NMCP strengthens vector

control measures and prepares
emergency containers with mobile

treatment centres
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Evidence of impact of climate variability on specific
outcome of interest (Thomson, et al. Nature. 2006)



Environmental monitoring
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Example in Botswana ...ENV monitoring enables
opportunities to focus and mobilise more localised
response, i.e. vector control and location of
emergency treatment centres....
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Evidence of impact of climate variability on specific outcome
of interest (Thomson, et al. AJTMH. 2005)

Adjusted malaria anomalies



Case survelllance

Example in Botswana .. Of a number of indicators (WHO 2004) the
NMCP uses case thresholds defined for three levels of alert ...

OKAVANGO SUB-DISTRICT

ACTION 1. When district notification reaches/exceeds 600 unconfirmed cases/week -
__ Threshold 1- 600 unconfirmed

\ DEPLOY EXTRA MANPOWER Amﬁl\c :

¢ Request 4 nurses from ULGS by telephone/fax aseS/Wee k >>> ACtI O n P I an 1 -
¢ Collect the 4 nurses from districts directed by ULGS
¢ Erect tents where needed
.
.

Catchment areas to deploy volunteers in hard-to-reach areas
Print bi-weekly newsletter to inform community about epidemic

JON 2: When district notification reaches/exceeds 800 unconfir

| erLovoene renvsreos e —_ Threshold 2- 1000 unconfirmed
3 Ez;;?;;igxsgzﬁglﬁxsr\lurseorFEW,avehicleandadriver SeS/Week >>> ACtIOﬂ Plan 2

TEAM AND DEPLOYMENT AREA VEHICLE Reg No
A: Qangwa area Council
% B: Habu/ Tubu / Nxaunxau area Council
YTefm C: Chukumuchu / Tsodilo / Nxaunxau area Council
Team D: Shakawe clinic (vehicle and driver only) DHT vehicle
Team E: Gani / Xaudum area Gani HP vehicle
Team F: Mogotho / Tobera / Kaputura / Ngarange area | Mogotho HP vehicle
Team G: Seronga to Gudigwa area Gudigwa HP vehicle
Team H: Seronga to Jao Flats Boat

c) Deploy MO at Shakawe and 2 more nurses as per National Manpower
contingency plan

T — Threshold 3- 3000 unconfirmed
| DECLARE DISTRICT DISASTER | ses/week >>> Action Plan 3.

a) Call for more outside help (manpower, vehicles, tents, etc)
b) Convent some mobile stops to static treatment centres
c) Station nurses at the static treatment centres

d) Station GDA to assist nurse eg cooking for patients on observation

€) Erect tents with beds and mattresses (6 — 10 beds/tents) at selected centres
f) Station vehicles at selected centres

g) Deploy MO or FNP at Seronga

h) Station officer from MOH to co-ordinate epidemic control with D




Southern African Regional Pre-
Season Epidemic Malaria Outlook
Forum, Harare, 2004, onwards
(extending to GHA >2007)

Malaria Early Warning System

case surveillance alone = late waming
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Planning and Preparedness
Prevention and Response

Evidence of operational utility
(DaSilva, et al. MJ 2004 & TinP 2007)

Evidence of timing/cost-effectiveness

Southern Africa

Malaria Surveillance, Forecasting,
Preparedness and Response in
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The 2005/06 season In
Southern Africa.....

A ‘test case’ for MEWS in
the Southern Africa region

| atitude

40°5 w5 525 285 245 2005 165 12°5 &5 4°5
I

A ‘wet year’ following three
‘drought’ years (like 96/97)

when major regional R
- -
epidemics occurred — —

CMAP n;stimated precipitation [mm]

“Classic post-drought
epidemics” have occurred
periodically in Southern
Africa’s history T =




The 2005/2006 season
In Southern Africa.....

Potential for a ‘surprise’ post drought epidemic affecting
large vulnerable population

But in fact:

Botswana - cases 1/10th of those in 96/97

Swaziland — cases 1/10th of those in 96/97

South Africa — cases 1/3" of those in 96/97
Zimbabwe — cases 1/2 of those of 96/97

OOOOOO

(Connor, et al. 2007)



And for application of the approach elsewhere ?

In West Atfrica in South East Asia
(malaria and (malaria, dengue
meningitis) and respiratory)

In Colombia In East Africa

(malaria & dengue) (malaria, RVF,

AWD, Meningitis)

More research required>>>



Importance of temperature monitoring.....

Areas at risk of epidemic malaria

In the highlands both
rainfall & temperature
are critical factors....

Densely populated
and epidemic prone

In the warm or
seasonally warm
lowlands — rainfall
IS critical




Ethiopian highland region a major challenge ....largest epidemic
prone population in Africa

Validation of 12 Satellite derived
Rainfall Estimate Products against
ground measurements (147 stations)

Huge variation in accuracy of
products

(though Ethiopia is perhaps a ‘worse
case scenario’)

1. Low resolution( 10-day @ ldeg,
and monthly @2.5deg
(Dinku et al., 2007: Int J Rem Sens)

2. Hi resolution (daily @ 0.25-deqQ)
(Dinku et al., 2007: Int J Rem Sens)

But what about temperature?

3. Gridded climatology products
(Dinku et al., 2008: Int J Climatology)



Temperature estimate study

Dally station data

Land Surface Temperatures and modeled temperature
derived from:

* ST AVHRR: Day — Night (daily) 1995-2000

« LST MODIS TERRA: Day — Night (daily and
8-day composite) 2000-2008

* LST MODIS AQUA: Day — Night (daily and 8-
day composite) 2002-2008

* LST METEOSAT: Day — Night (10-day
composite) 1995-2005

* MM5: (Daily) 2004-2006
* GFS, GDAS, NCEP reanalysis

Vancutsem, et al RSE (in press)



Asmara, Eritrea

LST AVHRR day
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Malaria: Vectoral Capacity V = ma?P"/-InP (after Garrett-Jones 1964)
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10 Daily VCAP product....

this project produce operational 10 daily
VCAP through FEWS-NET website

...with additional resources on IR| website

—

Epidemic Risk Zones (ERZ)

BEECCODENEE
BiritEse; ¢

~> RFE anomalies in ERZ

~> Vectoral capacity in ERZ
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Y NET '




Outputs

O Publications (~10 peer review - research focus)
2 Reports (>25 related publications — inc. book chapters)

QO Presentations (>30 inc US, Int: Africa, Asia, Latin
America, Europe)

Q Follow on funding (e.g. Google.org project)

Q Trained individuals (cross disciplinary)



So what? — What’s next?

Opportunities - high C-H profile - EWS — CRM — CCA

Major investments in Malaria Control e.g. PMI, GFATM (>1 US$ Billion p.a.)
new (Gates) interest in move towards malaria elimination in selected regions
..will require much smarter — more broadly informed — surveillance systems..

..recent WMO-WHO-IRI-HCF Session and Workshop at WCC3 in Geneva...

Follow on projects — e.g. Google.org project for Ethiopia/East Africa:

0 “Building Capacity to Produce and Use Climate and Environmental
Information for Improving Health in East Africa”



Establish Multi-Agency Climate-Health Working Group

Objectives of the Working
Group

To crege ayaenss on the impact
of weather and climate on health

To develop effective and functiona
means for the hedih sectors and
heneficiary communities to routingly
use gpproprigie dimate information
for estimaing populdions & risk of
climale sendtive dissases (where and
when — including early warning sys-
tems)

Tao stimulate the partners in the
climatelenvironment communj

Members and Establishment of
the Working Group

Activities

Review the status climate and healih

1.  Federal Ministry of Health . ) ) X
information especially on malarns,

(FMaoH) - .
meningitis and acute watery diar-
2. Mational Meteorpigy Agw hea
(NMA

1 ANt lod arla at h (AMA) FeNiew the status of early waming
LpHBa M AEQ systeng in the country especially us-
ﬂ}N Program (UNEP
) ations Children gind
x ICEF)
World Health OOzati o
WHO) ?
T Eth It Health ﬁssn{:i%e

fion NgFHA)

Develop information sharing systam

Capacity Building

8. aanter for National He%- Accomplishment
velopment in £thi C ; —
° @ “Climate Matters in Health™ work-
4. Ethiﬂpian H ian

shop February 2003

Working Group Meetings

“Gcience and technical Meeting” Sep

” |a1inn (CRDA) 3-5, 2008

MERIT workshop, Dec 1-3

Training



Build appropriate data and information sets.....

|dentify user information needs.....
High resolution climatologies
~ Using blended satellite and local data

Develop risks maps, monitoring and modeling
products from the above






..and keep them networked....

Current CIPHA Newsletter: Aug 2009




Climate Sensitive Disease Learning Resource

USING A SCIENCE-BASED AFPFROACH TO ENHANCE IETY'S AEBILITY TO UNDERSTAND,
ANTICIF E AND MANAGE CLIMATE RISK IN ORDER MFROVE HUMAN WELFARE.

Courses and Training Tools Resources

The IRl is a WHO-PAHO
collaborating center for climate-
sensitive diseases

Resource Library

T Publications
% Search by disease

iMalaria v

Malaria

Meningitis

25 more... A op 1 x
Education About Climate Sensitive Disease Learning Resource

@ Courses
L—-

=] Training Tools

The resource has been designed to enable the learner to find out knowledge, methodologies. tools. and data that
could be used by the public health community to better manage climate sensitive diseases® to improving health
outcomes. It acts as a web portal to guide the learner towards other sources of information. The material is

CIPHA Newsletter designed in a hierarchic manner. from the simple to the complicated. It makes links with other websites and
52 some published material to give the reader opportunity for further investigation
Aout 2009 Information This portal is subdivided into four sections: climate sensitive disease net library, courses. training materials and
Climatique Pour |a Santé Publique news. The portal is still being developed and the various sections are regularly up-dated

L Agosto 2009 Informacion
Climatica para la accion en Salud
Publica

PARTHNERS FUMDERS The IRl was established as a cooperative agreament

batwean NOAA's Climate Program Office and Columbia
Univeraity. It iz part of The Earth Inatitute at Columbia
Univeraity, and is located at the Lamont Campus.

Placa holdar Place holder
Placa holder Placa holder

Place holder




Thank you for your attention

siconnor@iri.columbia.edu

International Research Institute for Climate & Society (IRI),
The Earth Institute at Columbia University, New York

PAHO/WHO Collaborating Centre on early warning systems
for malaria and other climate sensitive diseases
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